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21... LIQUID RECOVERING PART 

A. .. FROM 22B 

B. .. TO 12A 

MSTD... MASK STAGE DRIVING APPARATUS 
11... LIQUID SUPPLYING PART 

PSTD... SUBSTRATE STAGE DRIVING APPARATUS 
CONT... CONTROLLER 
MRY... MEMORY 
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(57) Abstract: Exposure equipment EX exposes a substrate P through a liquid LQ. The exposure equipment is provided with a 
substrate stage PST which can hold the substrate P, an interferometer system (43), which projects a measuring light on a reflecting 
plane formed on a moving mirror on the substrate stage PST, receives the reflected light and measures position information of the 
substrate stage PST, and a memory MRY, which stores error 
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IE, IS, IT, LT, LU, MC, ML, PL, PT, RO, SB, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



information of the reflecting plane under the conditions where the liquid LQ is supplied on the substrate stage PST as first informa- 
tion. The measurement process using the interferometer system is well performed and exposure is performed at high accuracy also 
in immersion exposure. 
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7 0 Afz:iSite>tiTt\^o 

^/c. Mff$j5fem;t7 ott. ^(D^n>\z.mwmmi 2 a. 2 2 Bd^j^^ufe 

[°]TOS§^^LriN§o Sfcs mWW^U2 2 A. 2 2 B;Rtr[i]iJX)if.fi§l3^J^;1- 

;i)cka(;i1tik (20) cn>wm,i^ a. 2 3 B3b^iS(te.tL-cui)o ^ur. >^i^ 

j\m^m7 o(Dmmm(D-mmt^i\^'^2 3 As 2 3 B^:n^urjtf*@ijxgp2 

1 iz^Mnmi^^^. i^mmtmw^^n 2 2 a. 22 Bl;:^:l^^tl^g|^^;l^ 

0^ltJ5g-ri.}mf*i^^P 1 2 A. 1 2B(i. ^B%^?kPL(D 

^mm 2 0 ^ffij^-r i)/^<*[E]ijxp 2 2 a . 2 2 b i±s isti^^m p l ©^i^^i 
ttAR MzUL-cmitm^mm-i o(Dmmm^a^ 2 a. 1 2 Bffim§yi3is(t6 
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mmM^^\i 1 1 ^xf)^Amm^ i e (DmrntUiimmc o n t i^ij; 19 $ij^p^ ti 

Dj^^LQ^^^tBU. f±t)^l=1 3 A. 1 3B. RZfm^m^lftbT. m&P(D 

±:^(^iSit e tir u ^ Ktf*fttl^P 1 2 A . 1 2 B =t 19 P ±1^}^ L Q 

i-i-o ^CDh^. Kmfttianl 2 A. 1 2 B(itSf$7^^mP LCDl^i^fli^A R 1 
^i^A.ycMiJcD^tL^-tblZlSBa^^txTfc^Ov ^CD)ti*ftt$^P 1 2 As 1 2 8^:0^ 

L T V ^f^mi^ A R 1 (omm^ h l q ^ m^'^^-a fe i> o * s m.w^^ p 

1 2As 1 2 B(D^tl^'tL*^6S*SP±(i:ftt$&^tli»}WLQ®^^iB^FB^fefc'9 
(7)»l^. ^^^^ 3 A. 1 3 B(D^ti^-ti(;iiSlte>tife}jita»Ptl1 6A. 1 6 

/mSilXSP 2 1 G)^t1*l°l^Xl!)f^(i$iJ^a«C O N T llct K>%m^^^o $iJiP^ 
mC O N T lijifSf^lHlAlXigP 2 1 dcfci-^^iLB^FB^fefc (D?1t<*lHli|X»fe$iJ^ RTt^Trfe 
So a*gPa)±:&(:iiS(te>;Kfe;miHlilXP 2 2 A. 2 2 B A^eIH]lJX^4^fca^S P 
±OD}W* L Q (i. >i^oSM$iaicgP4;t 7 0 ©[°]iJX).^S§. :Bi.Xfmm 2 3 A . 2 3B^iY 
Lr)W[°]^SP2 1 l3|HliJX^tLi.o 

7^*3. :*:^Jim^(:ifcUT:. frt*^^ 1 3 A. 1 3 B (i 1 -^(DmWi^^^^ 1 (il 
o) i^lt. 3 A. 1 3 BCD^tl.^tl^HUlB^*^(D)t^*fits|gSP1 1 CD^tl 

^■;t^(^^g^i1-SJ;a(;IUTt.=);^^o ^fcx [H|iJxW2 3A. 2 3B(i. ^ ^(Dmw 
|H]i]Xgp2 1 Clfgl^^nruS/j^ [°]i]3JW©iijl3>cti^^Lfc;tf*[alW2 1 fei^Iife 

2o) iSlts 011X1=2 3 A. 2 3 B(D^tL^-tifetuiB^ii[®/WlaIi)X 
gP2 1 (D^tL^-m::*g^^-ri)J;'5l3UTt J;l^o *fe/WlH]iJXP(*s 

PL(D^^mM.^R^ t.mwm^u^ 2As i 2 Bh^fe^i^sitctaciisitrt, 
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2 ©T® ( mitmm ) 2 a w-i^m ^ & ^ r ^ 15 s )i?tiEM$j5i6Si3^^ 7 0 cd 

2 0 7 8 2 4-^^5:$S(^^?a^^/|^•rl^i>^m'fefflt^i>^lh*^-e^s *llPf.t±iM-eti 

6>^fc¥®lllTfe§o ll|2i::fcur. ^mi^gff^t^®a^^X7"-s>p s T(7DSl^ 

I^Slt^-2oODi|igP(3^S!)^4 2 (4 2X. 4 2 Y ) A^iBm^tl.X^^?.o 

TrBi536Lr=fej;Uo ^fes hgpw 5 0 ^±iB^°u [za:^ >>fb^^u>^^"A^ 
S1=SX7"-vP s T±i::fctNrs S1=SP©^i'J®F;T:^feg[c(is »^gp 

;N-3 0 0 7!}«iBS^nTUi.o SipgP'N-S 0 Ol3li. ft*S7^^P<> h^3 5 0 
(mi ) iZj:0^ih^H^mm^-^ PFMhs YX^7^-f^>h^s360 
(mi ) l::^ 0^a:l^tLi)S>Pv'-^M FMh?(5W^©fiiSM#Tri5(te>tLriN 

^„ SipSPt;^ 3 0 0 (Z)±® 3 0 1 A(d:(5l£¥±i®h/5:or*5i9. mS.X'r—iy'P 
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^ (®— ) izmif^tii:i^%>o 0 ocD±®3 0 1 Alt. 

*fcs mKT^-( h^3 5 0 (mi ) li. mKP±\z.mm^ht^T^^ 

S 1 ~S 2 Am^f^^H-C^ 19 s y^-i ^ > h V-^ 1 (ii^Ilj^Ova -J hWMS 
1 ~S 2 4{;iMf&UT*^SP±l^*Ii5^iSlte>tLru^o 75:^111 2Tr(±. #v3^y 

h mmtM. u 1 1 f^i^-r ^cfc-5i'iii^^tiTt\i.*^ mmz its. i^izmr^Lxis^. 

Hz>tl-h UTl^Jx.l*"#l3BS5 7- 1 1 7 2 3 8-^i;^fgl3ra^^;Krt\:Sctd75:M 
±^^4 0 1 ^ft^ru^o ±^fi4 0 1 ©±®4 0 1 Ali(5lCTJfl®h7&orfef9. 

s*5x^-vp s Ti3fs*^^tife*t^PM. ;^t;'"a4Mx^-vP s TcD±®5 

1 ^ilSI^IWll^a^ (®— ) (3iSltetiTUi.o ±=1=^4 0 1 CD±®4 0 1 AClli. 

3t^®igRrt^7&tf »i^--'u^4 7 o*<^ltetLrt^i>o ±®4 0 1 AcD'^-b. t: 

^fe. a^^XT^-v P S T±(3fclNTs m^PCDm^KDpff^iiLmiZit. 
H?>-y-h UTj^O^I^'^i^ll 2002-1 400 5 ^l^fRi^lfl^r:^ tiTU?> J; d t^^S 

F^mmiy-t >t'- 5 0 0 ;b<isi:i- e> tir tNi) o ^mmtiM^ >v-5oo it^^m^M.mB 

'Jit(D±^5 0 1 ^15Sx.-rtNi)o ±1=55 0 1 ©±®5 0 1 AlilSl^^lISh^^oT 
^^"9. S*5:^5^-vP S Td^l^^tifeS^SP^Ms ;^t/"S*>gX7"-vP S T® 

±M5 1 tm^m (®— ) ciisitbtiru^o ±t55 o i (d±m5 o i a 

did:. T^^ilii "571^4^;^ U >y h§|3 5 7 0 ^^^ISItetiTU^ o ±® 5 0 1 AcD^^s 
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P^M^S*5X5^-vP S T(D±®5 1 hisisiwii:*^ (®— ) icisi:^-etLru 

§ o 

CI(DcJ;o(^x S^I^SX^^-vP S TCDJi®5 1 it. ^mm^3 0 0. R^ltA^iz 

>-y-4 0 0 . ^PB^^if)ijjHz >-9- 5 0 0 tj:^^^i5bx{m^m i;^^ (®— ) izt^^ 

TiSKl. 4S^^^^PL(D^^m^2ha*SX7^-i^"P ST±®5 1 ^(DPB^I^>t 
:fefes Sipm>|-3 0 0s RZf±^4 OK 5 0 1 7&matlX7"-->"P STlZ 

^r^mmm^3 o o. :^n±-)tR4 01. 501 cDa®=feJi}S'tti3?feor*5'9. 

-eti.o sisxt^-v^p s T±i^lt)lJm;i-^fRr*.J^«6L4^<rt;ci;iNo 

mm42X}^. x^iD[^{Z)Q^rmf5!^^n. Ym-:^\^izm{^mmtj:KmmMY^ 
Yf$ii]ii4 2 Y h*^"^ti^-tiiS(tetirui)o umM4 2X£Z)>^it®Mx 

(::^^fp|t-i){iLef::tts u--t^T)^I+vX5^A 4 3 ^lii5ijt1-^^}$f+4 3 X m&if 



19 



wo 2005/076325 



PCT/JP2005/001993 



|tv:^^A4 3 ^tiJ5g1-i.^)M+4 3 Y;O^IS(te>tiru§o SlMi4 2 XcDj^lt 
®MX(;:tt. Xlfi^f^rofea (£g||^<b) ^^i±i1-i>^)Mt4 3 XA^b(Z))Ilml:i■ 
wiz^ ^mm4 2X(D^mmMxizn\^-t^iiLm:\zit^ u— tf"^)mvX7"A 

4 3 ?) X 0 ^'Mt 4 3X0 e> tiT U ?) o W'W)m 4 2 X {Dj^l^M 

Mxi^ii. x$i0^)$it4 3 xdiD^ibYn:^\^izm^mmm-croxmioi^izwif 

75;2 3|s:ffit-ABX0 U B X 0 2 7b^'^n^-tLS]t(^*^M^ tis X$40^)Mt4 

3 X e {t%Hib(DKm^^^z^Lt^^-^B X e K BX© 2(D*eSCD^iE§^^ 
If)IJJ1-i>o MICls X|ft0^)$ft4 3 X 2:2|s:cDe:-ABX 0 K B X 0 2 (D 

Y$ft^fpjcDFB^PS-e*i:^^tifeiEis-e^g)Si4 2 xa)[H]fe* (Mt) ^st>PJJ-ri>o 

^fes f$iM^4 2 Y©;^itMM Y(3*^f[n]-r§iisi;i(i. b--y^"^)Mts-:^7^A 

4 3 ^Mf^-t ^ Y Ift 0 ^)Mt 4 3 Y 0 A^iSIt & tiT t ^ o ^^iAM 4 2 Y cDJ^ItM 

MYi;i(i. YSb0^)$ti-4 3 Y0*^e>x$da:&tp]l;lpif^PB1PSPir/cY$^:&[R](z:^^T 

7&23|s:(7)l:l-AB Y0 1 s B Y 0 2 *«^tL^-tlSltlCjS#t^ tls Ytt0^)^lt4 
3 Y 0tt^tie>©J^lt3fe^S^Ufct:"-AB Y 0 K B Y0 2(Dm:K(D%mm^ 
tfm^^oWlZ^ Y$40^)$i+4 3 Y 0(is 2:2^(Dl:i-AB Y 0 Is B Y 0 2 CD 

x^i5\^(DmM'cm'^-^titommT:^$W]m4 2Y (D^^m m^) ^nm-t^o 
m 3 {t=F)^n 4 3 X (Dmf^(D—m^ y «a:^fR) ( - y m ) t-^ e. ^fcn-^fe i) o ^ 

)$lt4 3Xtt. ^|11^(D^;J^.. i^^}l^*^elttB^ti^ U--fft:-A6 1 Xa)^]^ 

±\zmm^Hr^im^\^-^^yv e 2 x. ti-Axy^j >y ^ 6 2 X(D+ztiJ 

(3X Y®l;:^^rLT4 5° (DffcIf4^-e^4iS^tlfeS^-6 6X. 6 X(D + 

xm\zmm:■^tlr:z^ X4mMU ii:kT. rA/4fc tm-t^) 6 3b. t^-A 
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y & 6 2 XcD+XflJj[;i3«^tifeA/4^S6 3 A. ti-AXy'U ^ 6 2 
OD-XfiJCliBS^tlfeU 0 X:&^^^ixTl^^o 

— y-"t"-A6 1 X(i. ilTfef-i^Xy'iJ >y ^ 6 2 XldAitUs d^TriST^^^fRll^ 
cJ;oTJSSt®MX'--f^A^a e-A Btj«licD)Mhi-A) BXh. 5^ 

-6 6 X^^Ur*Sf$^^mP L(Z)^ffiP K(^lil^^tife#M^ (m^^) 6 7 
X^fa]>b^a hi-A (lilTs r#B?,h:-Aj hffF-T^) B X r e>;lTi)o tf 

-AX:/U »y ^ 6 2 XTr>EStLfe#BSt:-AB X r (SUt^) (i. ^^-6 6X 
TJ^ItL. A/4fe6 3 B^aiiLrnli7th:^^oT#B?it6 7 X CDT#:9^(^*S 
It^tL^o ClCD#FItl-AB X r (HilTt) li. #M^6 7 XTr>^lt 7l(D^ 
m^j&\^^\zm^o ZCDii^^ #fl^^6 7 X-^>g*f LfeMltbf-AfiA/'4*^6 
3 B:fe:SJgilig-r^^^(c:=toTA«t^ (^Kf%) hit^ Lfe^7fe:^fRl® P-dTfe 
(il^t^^ti. 5^-6 6 XTrJSItUfef^. m^\^--Uxy^J -j^e 2 X^^iSL 
-C=i-±-4^rL-77'6 5 XClM^o t:'- A B X r (Pim^) It. 

-^=L-y6 5 XCDKmm'^^MLT^\^^iZ^ff^M^^. SIJ^'I^'-AX^'J ^j/ 
^ 6 2 X^feiliiL. M(^5:^-6 6 X. S.O'A/4*^6 3 B ^JliJ^aig ZICD 

mAzF^m^izm^^Hx^mme i x(D±.^^\zm-t^o zcDmmme i x-n^ 

S*Lfe#^.hl'-ABX r (R-fl^fe) li. A/ 4*5 6 3 B S^l 
mzm^^ti. 5^-6 6 Xs ^^t/'il^bi'-AXT^U ^ 6 2 X-ZrJli;^;^*tLs 

U v-/\'8 0 x(^A#t-r^o 

—■^^ e-AXrU «y^6 2X^jlJgUyc)IiJ«bf-ABX ( PilT^) (is A/ 
4+S6 3 AfeMLTR^S7fel^I^l^^tlyc^t. f$l!)^4 2 X(7)Ri^®M XCDT4^ 

^[3*Si^^tii.o CICDSItSMXTr^ltt/ciMt-AB X (Rfl^) tt. A/ 
41S6 3 A^MUr SiST^I^^f^^tis t:'-A:^yu >y ^ 6 2 XTrT:^(3;5lt 
Ls =]-^-=lFn.-:7 6 5 XcD;glt®-e>g|tLTi^fp]#(^*/f >9ai^tis StJ^'t:- 
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6 2X^aMUrluiliUfe#0Str-ABX r (S^3t) h|l)ttl::^i^:^tirUS' 
-/\*8 0 X(::A*tt-i)o Uv-M*8 0X(is ^B!jSt4 2 X(DJg|t®MX*^e>®JS 
Ithi-A (iMti-ABX (PflT^) ) #B?J*6 7 X^^e>CDSItt:-A (# 
BSbi-ABXr (SH^) ) '(l7t^lRl^^fe-ttTSlMcq^)^^4+. ^tib 

CDJ^S^tl-A (^»^e>lt{±i^^feU— y^'ti-AS 1 X(;i^*;h-^fflM^M^* 

y >^icT' 2 oCD^gg (>SiJft tl'-A B Xa)^^S:t/#»^ti--A B X r 

2X (MWSMX) coxt4^fR]cDiu«a)^{bl;iii&i;TfT^tL^3h[3cJ; 0. ilS^ 

fi^l3>fiimi:i'-ABXh#FSti-ABX r t.<D^m^(Dm\:>t)^^ti^^ Z LlZt^ 

o 

4 3X0li:. ^|I!^(D:)fe)lf.. l^^)lfv*^e)S^i±i^tii) U-tl^'tr-A 8 1 XCD^fe^Ji 
(i:iBS^ti/c^l7tebi-AX-:/U ^ 8 2 Xs ti-AX^U >y ^ 8 2 XcD+XfiJCl 
X Z®(::>c*LT4 5 ° (Z)fblJ4^Trf4ift^tife5^-8 5 Xs 5^-8 5 X(D+Y 

5Xt.mmizmm^Ht^^^-8 ex. $^-8 6Xa)+xtiijic:iB 

«^tifeA/4tS8 4 B. e-AX^'J 8 2 X®- Yfiyt 5^- 8 5 X(DfR] 

^t\tm^-t^\^^X'mM^Hrz^^-8 3 x. 5^-8 3 xcD+xfijiciss^ 

tifeA/41^8 4 A. ;^l/'l:i-AX:ru ^ 8 2 X(Z)+ YfliJdiBS^tLfeU v- 
/\"8 7 X?&^•^^jix.Tl^i)o 
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^btt^lZ, SUCliS^LfeJ^g^ iPm^f^'^tSIM^f^^) ^^t;H e-N e 
U-H±*hl--A8 1 X\t. ^l^t-AxrU 8 2 XTr^ltX(iaiJi-r?>C:h(3 

~^-8 3 XTr;gltLfe^t. 8 4 A ^^0^ LT R^l^fDtf- A B X 0 1 h 

U ')^^ 8 2 XfeiSilLfePfl^oe-Ali^^-S 5 Xs 8 6 X Tr L 

A/4te8 4 Bfeil^LfeR^TfeODtl-AB X 0 2 h7&:oTJSI>l-MM XcDgiJ 
(D1 ,^jc:>c^fLrSlSli:|^*r^tii.o :i3Tr. hr-ABX0 1 he-ABX0 2h 
ItXmznL-CW-nX'l^^ . Y$ft:&fp)ODPB^Pi(i^Mj^MXroj^*rW±T-SX (1 
0 mm~iiH-mm^Jg) IdlS^^ tl"Ct^i.o 

^t!j^4 2 XCDj^St®MX-e>5ltLfeti-AB X 0 1 (Hil^) li. A/4tS 
8 4 A:&SJS3gJiU-CPil7feCDtf-Ah*:o/Lft. 8 3 XTrJ^^TLx M(3 

e-AxrU 8 2 X^^gigUr Uv-A*8 7 X(3Alt-ri.o ^mmM 
XTr;5ltUfel:i-ABX0 2 (Ril^) (i. A/4*g 8 4 B ^SJ^ilJS LT SH 
^CDbi-Ah&cjfef^. 5^-8 6 X. 8 5 X-trilli;^j^ltL. ti-AX^U^v^ 
8 2XlZ.m.^o ^LT. CKDti-A ( S^l^) It. e-AX^U ^ 8 2 XTrJS 
ItUTx Bui6cDP^i^(Dt:-A^|wl$i(Jl-^Rg^tb-r Uv-A"8 7 XI;iAlt-ri.o 

b->-A'8 7X(i. AltLfeti-ABXe 1 (DJ^ith:-A (P^^) tf- 
ABX0 2cD;^ltl::-A (S^^) <h ^i7fe:^[p)=&^;b-t±TS^^('^)^^-t±s 
^ti.e>(D>^ltt:'-A (7fe?)F.*^e>Mai^tifeU-+f't:"-A8 1 XlZ^^ti^M^^m. 

LT. -xny^ ylj^X'Z-zXD^m (li-ABX0 1 a)7tS§;!^t/t-ABX 0 2 

m.4 2X (MitcSMX) (DO Zljm(Dmm(DmtlZJt\^r'niD^^Zt.lZ^K) . 

^sme^dt-ABx^ 1 tti-i^Bxe 2 tcD^^^cDmtm^t^^ H^ztiz 
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4 3 xRxf=^)mi4 3 Y tmmi^m^m. m-^m) ^mst Lr^$W]m4 2 x© 

jgl^rM MX CD 2 ^.11(D%^m ^ it)I>J1- i)cJ;d(375;oTUi)o 

t^-AX^^'J^y^. Uv-A\ A/4|S7^^•>fe^^Tr1=tfi£^;t^r^5t9s 

HI 4 U TIM Ufc 0^)^1+4 3 X0 h|Sl^(D«l=i£^^LTUN^(D-e. fl:^ 

6^ fe^i^fel^ O t N T (d; ^ (DIJS 0^ ^ ^^Bg-r i. CD h t- § o 

Trfe^o ^fix 2*fflt±-ABX. B X r (D7tS§^(D^{bis ;S.t>' 2 e- A 
BX0 K BX^ 2cD^S§^(D^'fba:*^'^(fce>titL(i"cfcUo i^iJxfi\ 0^)Bit4 
3X0. 4 3 Y0CDf-tt)'9l;is ^>^th4 3 XXtt4 3 Yi:|Sl-^t;^©-M(D^)^ 

it^. ^a)>ijj:^$**^±iaPB^PSfe"itiitii.J;di;i. ^m^4 2x^ Azyco^mm 

MX. MYI::^tl^•n*^t•|^&LriBgL. ^tLe®tf)IJJIft hilBPelPih^^t)^!!)^ 
4 2 X. 4 2 Y (HitHMX. MY) CD>^lt®CZ)^FiTe^7&[°]$EM:i:atS;^-7"- v 
PST(Z)Isl$5« (a-'O^") J;o[;lL-Ct,J:t^o 3(7D±l^s Xtih 

YlSiKD^tl^-^T. ^(D— MOT)M+a)a!^^fflU:i)CIh^U. ^)$lt4 3X. 
4 3Y^^(t:&<Tt,ckUo 5&*5s ±^(D0mm6 7 Xtj:i::{tiiis^'Lti^m^^ 
3^P LlCiSIt:^ <T=fccJ:Uo *fes atSXT-i>"P S T(D0 Y:&[Rl®lH]$i» (t^ 
^y^>^m) 0 X^[a]CD[H]$E» (□-'J>^"m:) (Dl+)|jj(;iffl U ^ ti^^}'$lt 

^LTs ±iliL/c^)^l1-4 3 X. 4 3Y. 4 3X0. 4 3 Y 0 ^ti^'tiO) U ^ 
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3 3 Tr . :^mmmnB(Dm^'^W: E X [3 U T . ^ - v P S T ±(DmK 

(1 D'v httf^ijx.(^'2 5*kX(i5 Ofe7&^') *i#(Dai=IP(D^I^CD^(;:. ■r7^^;b 
t. 1 h(D«$#roa4^P(::^>f-ri)a7fe^^'^^TU. ^(Da*5Ph;js:(Dn»y 
IIcDStSP hCDS1^fe^ToP^{;is %mmm:C0HT{z^^xms.7.j'--yP S T 
±(7)^1!]^4 2 X s 4 2 Y ©>^lt®M X . M Y (D^®ff$5!;^(Dlf)IiJ^x"^f >bti^ J; o 

msciii. m^it&m^y=—yp s T±cDa*sp(^^t-i.M^iii)ftA^i^TLfe 
Ttifi p s T E ^«iB u . s=i=^5:5J^<iLm^s^iS^*^<iLg p s T L ^mrn-t ^^cot. 

p s T E e.a^S5:5J^ijig p s T L * -e^^R). Rxfrnkt^MiLm p s t l t^i^myt 
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S^^SXT- P S T ±a))^#: L Q (iS^if^TfeS P S T eT^TIsIIIX^ tLT U o 

■ttjiioio. %mmm.c o n t i*. ^)^i+4 3 x . 4 3 y o^tmm^'^-^ l-:^ 
Os mRT.'T-iyp si^^ ±^(D^p< s ^Tfeii^T^iLSP s 1 ^t-^ib^m^-tmp s 

±M(DmR-^^-i^p s T(D^iij4^. ummm.c o n ti^. ^>^i+4 3 xoit 
mm.copf^'Mm^iB ^(D^>y\)><f(o^y(^> ^\znm u-c. ^)Mt 4 3 y 0 ;r 

t>' 4 3 X 0 ODltiBjJte^-ti- U > ^ L . )^^(Dct d le: UT. "m-mm. 4 2 Y cDJ^It® 

-CSii]li4 2 X. 4 2 YCD^M®MX. M Y (Z)|Hl*smfeit)W LT Z.Z.-^ 
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ID81'*5t^T. SPi|iRY^i^lif^4 2 Ya)J5lt®MYha)S§||^Ya (^>^ 
1+4 3 Y-^I+)|iJt-i.fii) t ^(Djig-eCDJ^StffiM Y (^Iiti4 2 Y) (Dm^ 
^^T^mtem ({ki^^s tt/b^i^^) ^OY (x) h1-i>o 0^)^1+4 3 Y 0tts S 
ip$iR Y±-ZrXlt75-[^(c:S Y/cltittifc 2,-^.1?. ^lt®M Y *Tr(Z)Sgli Y 0 1 ^ 

Y 0 2 h^mnjUs mmmcDm^y e ( x ) ^maij-r^o ( i ) 

-CTjk^ ti^m^Y e (x) ^i+>iij-r^o 

Y0(x)=Y02-Y01 -d) 

Oxl^fei)h#. t-7&t»^^l^®MY±CDll|^^tlfe,'^,OI;i. T)$l+4 3 Y(D)IiJ 
:Mt:"-AB Y*«AS^^bTl^i)Bt;^;b^eI+)S"J^r^aip LTUi)'fe®h-r^o 3 

S C O N T . ^mi 4 3XRlfe Tmi 4 3X0 (Dl+ilWit =fe ^ (C* U -tz »y S 

:lODJ^^I^fel^Ts fm^ro^gPfi^T^Sfe* m^n) 0Y (x) {t^<t^ 
an0Y (x) = Y 6 (x) / S Y lilct DM^^ 0 Y (x) (i;^^ (2) dTifi 

0Y (x) =Y0 (x) /S Y - (2) 
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—Id. ^mmM y (DiAmo xiz^^ii-^ j^mm(DYmwM^&m (ay (x) = 

0) <h1-?.taifi*A Y (x) it. ^mj^.O x^x = 0 tLT^ (3) iZHii^ 

AY(x)= j'^0Y(x)dx •■■(3) 

•fB L^Pidlis mh^lZ\tmR^^-i^' P S T [C3 --O^tS: Lm^ 
fc<fc. AY (x) it. ^^IM:i4 2 Y(Z)>S#tMM YCDfbl^(3J:i.|H]£ia){1!j(;:s 3- 

(3) -e^i6e>tL^fS*^6^L^I<j^^WA^fei)o 

±(Dmmti'^\zm--o:>f^jz^ti^^mt^nm\f^o ciro^^s e=Fm-^4 3xe 

1+4 3 x0(Dfi&(*s ^mj^ox^mmt: u^a^^x-x-vp s t©3-^ >^'m 
xe (x) h^^^o 

>^racDC£idiaA Y (x) ^ntiiir:^to^izmi^r^eTmf4 3Y e 

(Di+)IJjftt 0 Y ( X ) f^^^^S-r i> e =F)mi 4 3X91ZJ:.^ l+jlJjfit X 0 ( x ) ffi U 

Ts (4) (D^ot^miE}nn^noziiizxK).^mm42Y(D^mmMY 

(DMomihmDY ^ (x) ^5tttoi>o 

Dri(x) = {''0Yix)clx - \''X0(x)dx • ■ ■ (4) 

JO JO 

^^-Ts $W^MCONTTr(d;s ±^ ( 4 ) (D)^^^. t'-^OY (x) MXf 

xe (x) ^V->yo><^'-t^mzni^. ^+hyzfV>^\^Jznj;t^ir^mMM4 
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2 Y (DmmM Y © ^m-C(Dl}a£hm DYI (x)^;>^^UMR Yp^izm^ 
iU±a)ck d Ills 151^ X$4*fRil::>eoT^it e> tifeJEItSM Y ©m^'ft fR^miiJ 

^-i'^tPM) Tr. Ylft^[S](D^tife(Dfe«l;i»^S7.5^-vP S T^^li^-y:. ^©1t 
^cDjiiai3>(tJ^x1-?)^Ii^?cDWIS^It>I'J^^ d h 1::=); 19 . J^ltSM Y © K ^ ^' Vtm 

P S T(7)Xa:S-fni^(7)j^Kjft^l::. a*SX^-vP S KDiuMm^^tiM-t^tdlsb 
OD^c^lf 4 3 4 3Yaj;»9. Y$4^l^]hlSIS¥^f7^1tlfe(Dhf-AB Y. BY 
9 1 . B Y0 2^JSIt®MY(;ISi||^r1-i.hh'fc(C. JSItMM Y A^ 6>CD;^l\|-^^§ 

J^SilC. $iJfP^SCON T(is miiZf^-t^k'DlZ^ ^)^lt4 3Xs 43 Y (m 

2 ) (DH-)iy^a^^-^ Loo. atsx^^-vP s T^. "tiPB^femp s TM*^6S1s 
^f^^ii«p s TLi-rniitr- Y:^[^i^f$ij[)i-i)o ^co^-^fe. ^Kr^Si^t^cDAn^s 

±iBG)St5X7^-f>"p s Tm$m^. mmmmc o n ti*. ^)Mt4 3 ycdi+ 
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-r?&t)t> s mm^mc o n t . e^mf 43x9 (Dtmm^ xe ( y ) . e 
T)M+4 3 X e (D 2:^(D\:i-A(Dm(Dmm^ s X (m40m) ^ ut. m^mcD 
mmitm^m. -tt^io-^m^n mt^Kin) ex (y) (5) izLt^t^ 

^-cni^-t^t.tt\Z. 0=fmMi4 3Y ecDMimi^^Y e (y) hUr. 
(6) ta^'ur. ^$iMI4 2 X®>^l^®MX(D[H]dh4DX 1 (y) >&^(to§o 

ax (y) =xe (y) /SX - (5) 
DXliy) = \leX{y)dy-llY0iy)dy (6) 

4 2 XCDJ^itSMXcD K^-f ^;«tFjTrCDl]£ldb»D X 1 (y) ^^to. y^UMRY 

y = L' lz:MjJ&-ri)7='-^Trfe?)t»c3Di:-r§o y = L' iii3:^0}klt^ 

iik±(DJ:^lz^ (5(^'Y$4:&f^]l::>'^orlSltbtife>^it®MXfDii^'rSfR^I+)lJj 
-ri.h#s S^SXt^-vP S T±lzmmWtA R 2^l^7f$J5fi^;|^rt^;&t^^;«tpJ ( K 

^-rm^) xift:^f^cz)itijicz)fea[3St^x^-->"p s T^^ii^-tt. ^cDit 

p s J (DYmi3\^^(Dmf]^iz^ mK:^v^--yp s Tro&m^R^mijj-r^feto 

OT)^lt4 3X. 43X0J;i9. X$fi:^|plhl5ICT^f TSii'Iife® ti-A B X . BX 

0 K BX0 2^KmmMx\zmm-r^ t.t.'biz. ^mmMxt^ibcomi^-k^ 
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^ o 

7"->^p s T^fe. HI? hiiJSM(D{gs§-e. a*53:sm&MP s TL^^e.fl^'PB^iiLSP s 

T M ^ + Y l5mz^$m U s 3 CDf$il)4^ Cl (t ^i^f^iijCDPs^ClIf tl^T^- ^ 
(D^^^ffllNT. |i)itl<h[WlttCD^JIiTrs ?$li)M4 2 X CD^ItSM X CD h^:^t«J 
tr(DffcIf47=^-^hLT(D[H]tIi»DX 2 (y) ^^tiBL. p< ^ U M R Y CUBif-r § o 
3(Di^^. f$a!j^4 2XCO'j7ir>y l>Jl^pJ-e(D^S^®MXfD[HldhfiDX2 (y) (i. 
(7) {3ao*UT^th^tl?.o 

£)A^2(j;) = - 1^"' eX{U-y)dy + \^~' Ye{V-y)dy - - - (7) 

PsIliSP S TM^^^K^feiii^TfeSP S TE*Tr+X;^|R]lJ:^S!)Us CIcD^tt't'l^fc 
^ 4 2 Y CDKM^M YCD't'zcy h i^P^-^i-CDimmT'- ^ t. UT ©IH]i£1im D Y 2 
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(x) ^na^L. ^^uMR Y(iiBttt-i.o z(Dm^. mm4 2\(DmmM 

YCD-j^iT'V S^;*tFjTr(Z)[H]a»D Y 2 (x) \t. (8) (^a-d'UT^{±l^tii)o 

DY2{x) = -j^"'0Y(L-x)dx + l^~"Xd{L-x)clx — (8) 

liX±(DJ:'DlZ. mKP^^^-t^t^fsblZ^ X Y 2;^7tMl*lTr^l!)ai4 2 X. 4 
2 Y(Z)J^lt®MX. M Y(3S(3;'¥^f4^F/f:^$SYWs X|fi:&FR](::S*5:^-7"-S>' P s 
T ^mh LXl^^rSlZ^ MX. MY^K^-f ^:^«ll:(Df^^'fff^g h :ii h 

5|:^«J-Z:a)^^'lt$S^^yi*^<>iy^1-i.3i:^^T?ti.o Sfe. X Y 2 ;^7c®l*lTr 
^i!)^4 2Xs 4 2Y®Mlt®MX. M Y (^SICT=fT7&Fif:Sa& Ylft. X$i:&[p](3 

({kl ^ ) ilS^RX T - V P S T CO ( 3 - -r > ^" ) t T^^'IWlB^ClillJ^^ tl^ o 

^ Ur. SISXt"- V P S T ;5<(SS^iiTrSii] LTl^ ^ t ^ IZM^^ tif^^^BtiM 

^feffluTs ^MmcDm^ttmBi^^^o mizit. ^mmMx^^(D^mmMxiz 

fnl) #1!j^MX. My(D(i>t^<tt>—lD(DmK>Um^Mt^i^lZ 

±7&(Dmmmm\Z:^Sl^rit. ±ittLfe;5MMMXs MY(DK^-<m^-r 

(Dmm'mn^nm\^^t^(Dm&:^T-iyp s Tcof^iA^^hA^~^^fRii:i^or 

Ui>A^s =^ti^ti(DitPMX^ ^tSX-x-vP S T^|Wl:&fR]lc:f$i!)U7&:^^t)^tb^• 
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-^^mi^^m-^izit. luMcTDse (2) . ^ (5) (Di^nicDm^cDmrnmn^h. 
^mm4 2 X. 4 2 Y®>si^®Mx. M Y©^w^tt (Hdis) (Dtmm^^\^ 

±^ -It ?) ck a l;i LT t. J; u o 

3-10 1 0 5-^i}j$si;il3^^tiTu§:^>*^ffliNi.c:ht,-e#i>o 

J-M±cDcj; a Cis P S T ±[;iHm L Q ;5^f±fc|^^ ti^c -i? ^ 'y S ^:^«J-r 

(DMStMMX. M YcDl^^'it^gTb^^l W^Ri: Ury^U M R YICliB'lt^tL^o * 

fe. StgXT^- V P s T ±i;ijW l q TbHtt^^^ tLT ^^ Tfe l\ k-^ itmiscDKmm 

M X . M Y (DWMmn 2 tf $g h U r p< ^ 'J M R Y (3iB'lt ^ i» o 

ii4 2©ixo#iti^^. fei)U(*a*^x7^-i>-p s J (Dmmm$'W)]izn^^m^^ti: 

±lzmfj^^tir::m)m¥M^R 2(Dmi^LQCDE.tl'<^m^lZ^'Dr. j^ltMMX. 

MYlzmmt^^C^Zti3^%^iiti^o 0^l9s mitLQ(DJ±t)'Pm^\Zj^r:>X 
m^:^T-yP S TT^J^flA^^^^^'b^ff^Ls ^®S4^X^-vP S TCDm^iZi^^ 

-Cs mMm4 2x. 4 2Y®sit®Mx. MYizmm (mm) t^^i^^'^nrnt^ 
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-< i|:^FjTr©lt>lJJB# h -i? >y h ^l:^pjTr (Dit)lJJa# T: . I+)iiJfea»ip iz tj: ^ mm 4 
2X. 4 2 Ycr);Sit®MX. M YcD!i^»*^■^l^(::S^;g, hs K^^m^TrCDlt 
)IiJ^Smi:'^7ni«'/ hi|;^^lTr®lt)mmi:CDMai#lt7t)<lil8f(;i&'9. lf)IJJItJ^CD^Mb 

ji^y h'^tmtcD^mmMx. my cDmmmcDmi^izj^-Di:. y^'y^vtm-xcDMim 

1 W$S;55Lt/'m 2 W^gh LTp< ^ iJ M R Y iZ^lsbmm LX^ < o ^ ur . 
l+)PJJM^S7^^!^L^i^::fc^^Ttt. y^U M R Y CilBtS LTfciNfem^'lt^Sl^iSo 

zzi:\ ±t^m^mmRtfm2'\m^^mm-r^tz.isbizmmMx^ MYcDmm 
mn^nm-t ^t^it. a^^x ^ - v p s t ±\zm^ p A^~f^*#^ tiTc^^siTr^f a o 

m^RP (DM^tj: triz^mLi:. m^xT-yp s T±(;:S4SP^f^*i^ufc^;*t«lh 
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L U ^;«t*J h Tr (D^m MX. MY® WMm U [ tj: ^ ^fgtt t^^^o 

J ±.\zmRP^UW\.rz.^-m-T:nioti^o U^A^oT. JSItMMXs mycd^^ 

Z ^ -< p<> S MSB^^reT^MSB^I^IliS i: fcJglt® M X s M Y ©m^'tf lt)lJjt- 
?) CI h A^"^ § ^ o 

Sfe. *g|JiJi5pJ(3c);ti(*\ a*5X7"-vP S T±(3(*;^lt®MX^^1-i.f# 
8)^4 2 Xh. ^(DJ5ltSMXl::lSI^SlS*:JgM®MY^*-ri>^ljtj^4 2 Yh 

7^fc\ SitSMX. MY(7)|£^'fSfg^fi->iJJ-ri>ii#. a*>5X7^-vP S T±(;: 
L Q ^f±fc|^ u -f ^:^FjTrMltMM X . M Y cZ)m^'|*$g^fh)|iJ Lfemi;:. 
S^^X 7^ - V P S T ±.\Z.mW L Q =&fit|.^ L T . 7" - V P S T ±(c:;^f* L Q 

L I 'i/ h m^Tr M X . M Y (DWMm^^tYiM U T sfe. ct l n L . 

* feJgSt® M X , M Y ©m^tf $g(Dl+>iJli . BU CD n >i/ h (D«m(Dtt+S h □ 

- V P S T (;i«6-l±fc^;*tfiiTr s Ml^® M X , M Y ® K ^ -< ^;»tpJ h x >y K 5|;»ttlcDm 

^'ttfR^[i]i>j;a(3Lrt,j;u jsitHMx, (DmmmWi^%\M-t^mm 
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L Q ^^^^^ nfe -t? ^ >v K ^;^«jTr(Df$iM^ 4 2 X . 4 2 Y CDJ^It® M X . M 

Y (Dmm'mm.t>^m i 'ft ^g-t lt^^umry icuBtt ^ ^ h a^^x^^- 

i/" P S T ±l:i)^^* L Q tLX U K ^ -< ^tm-CCOmWim 4 2 X . 4 2 Y 

cDSStMMXs M YcD^^'ltfB*^m2'|tfgh LTp^^'J M R Y (ClB'lt^ tiTU§ o 

A 2) o . 

mmmmc o n t i*. mxiti^§m^^ p l ^mj^a^hz >t)- 400© 
±m4 0 1 a)±®4 0 1 A±t.<DmizmwLQ(DmmMi^^mf5^-t^o 

^Ur. ^^^T^^^P L(D^^m^2h±^;S4 0 1 CD±M4 0 1 AhlJU^L 
^EL^tttiib. ^Sf^^^mP Lii>^f*LQt:&^LT. psjgA^-b >+^- 4 0 0 

S^MX5^-vP S T^^^ii^4±i>3hTr. bsj^A^4z >t)- 4 0 0 6D±® 4 0 1 A 

(iSi^^ItiK) l*l^D^ife®fegTrlli;^MJtA^^z>tH4 O 0(Dtf>7l^-;Ugi3 4 7 O 
^f^ftj^-tir^o $iJfP^«CO N T(±. ^.J^A-^-tz>-y-4 0 0(Z)^ttli$Sm(-»o"l^ 

r. *Si^^^,^.P LCDmmmA R 1 rtdfelt^^S^T^E La)as.^:S-^7bWM^^ 
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^gC O N T Id;. ^)^th 4 3 TrftiliJ^ ti;fefeg'ff p< ^ U M R Y Iztm UTfe 

p s T Dfe^LT$ij^-ri.o =Fmi4 3(Dtm^m\z^^i\x. mK 

IZ^ j^ltMMX. MYCDm^»?&tiftLTa^5:X^-i;P S T(D&S (^ftb) ^ 

$iJf^P^^/c(tos JSItMMX. M YCDM^*<?&U(Di:|Wl L;^;^«jTrS^^X7"-v P S 

T ^mm^^ tiisb. e l (Dm&^^^%%&^ < it iiy^ c ^ # ^ o 

«2 O^fefgoT. BSJSA^-b>-bl-4 0 0(D±mA 0 1 ©±H4 0 1 A±(;:ff$J7fe^ 

\ik^L. HS,jgA^-|z>-y-4 0 0(;IJ:i.It)IJJiMt(i■^t^TlMLfe7!)^ •^mmm 
Hz 5 0 0 ^pajg4z >+^^{S o /c>^<* L Q^iYLt^.^ ht^iSTr©|+»S 

p s T (D\tLm.^%m-^ ^ztifi:^. ^mm^mm^ < -r ^zi^t^n^^o 

^> h^3 5 0(D^aiS^jj±a<h©{jigMf^^7Fl-t;CDTrfei.o fiJ^^S 
CONTtts ^X<>7^'l'^>Sm3 6 OClct I9»^SPjM-3 0 0±CDS2pN'-^ 
MFM^Itl±11-^o S^PT-^MFM^^tm-r^ht^ »P^aCON Ttts X 
Y X ^ - V 5 3 ^f^ii L r^Si^Tfe^.^ P L cD^tiM^P ^SiPSPW 3 0 0 t.^M\^^ 
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m^m3 0 0(D±M3 0 1 At(DrS^mi^LQX'Mt^LXmm¥Mt:mJ5^ir^o 

FM^^ttii1-i>h#. EH 0 iZTjk-t^o iZ^ $IJP^«C O N T lis x'X^T^^-f 
^>h^360(z:J;!9-7X^M. ^^^^^ P L . ;^t/"/m L Q >fe^ LT ( 't? 

-^ji^y Kmitr v'X^T^^'i' ^ > h^3 6 0 t^mm^-'^MF MCD^lh^^T^ 
Xl^^t^lZ. $|J^^SC0 N T(ib--tf^>M+4 S^fSoTSt^XT^-vP S 

T (Diis^miij-r i. o d h # s sts p ±izmi^ l q a^^^^^^^ tife ^ »y k ^xm 

(3fel\r(is fiJiP^SCO N Tlis ^)$t1-4 3Tl+)IJj^ti;feS*SX7^-vP S T 
(D&SWf E -h p< ^ U M R Y (ZlB'lt ^ tiT U ^ 1 'It^g h (i!* o" I x T s 7.^- 
V P S TCDMfe»P^i>o Mf*S^l3li. WP^gC O N T(i. mi WfSliia^' 
lM:>^|»r®MXs MY (DmMm^^^iE-t^rclsbCD^^lEm^>^^. ^CDffijEfiCl* 

-VPS T(D&^^SfeX7^-vlEib^aP S T D^:n^LT$iJiPt-i)o fe^t\(*v 
^)$I+4 3 (Dt1-)mS^I^*-3a\T. StSXv^- V P S T ^^tti-i> i:#<DiEljb» 

Sipgp^S 0 0®±®3 0 1 AJtl^ffii^g^nfejtSpIi^A R 2 CDnt^*^ L Q ^ lalijX 
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S T±(7)5^#:^[°|i|Xt-i»cta(c:LT=feJ;l^o 

0 (D^^mtii^A^a^sm 3 0 0 ±\zitm)^isb-^^^ ch a (c. x y x^^- ^ 5 3 ^ 
a=tsT^^ p< > 5 oizj^-D-c&mm^s 0 o±(Da^^-^ p fm^^ 

mi-^h^s m 1 1 (:i^1-J:o(3s fiJfffl^fiCO N Tli. S^^T^-Y p< > S^3 
5 OfdctoTtt^SP^^tS 0 0±(Da2px'-^ P FM^;^#:L Q^:n^^^"(;i ( 

-rm^-e) i^tBLs u--tf^)Mt4 3(c:J;ol:^l^^tL§J^timF*3■T?®S^x'- 
ti^Ms^rt-irfDa^^T^'i' ^ > h^3 5 ocD^ta&miimt^&m^-^ p fm 

K^-<mi1rS'IR:P^-r ^ > S^3 5 Otmm^-^ P FMCD^dti^^TC5-Cl\ 
$iJiP^^CONT(iU— y-"T)^t1-4 3^igoi:S*S::^7"-i'"P S TO) 

fea^i+iBijt- o ^ (D h t s »i p ±(ii>!^^2^ L Q t^m^-^ tiT u 7^ IN K ^ ^ 

l^fclNTIi. $iJ$P^gCO N T[^. ^)^lt4 3trIt)|iJ^tifca^SX^-S> P S T 
U M R Y(^iB'lt^tlTl^^m2'lt$Rhl::Sol^T. S^^Xt^- 

vP s Tcz)tis^$iJ^-ri.o w^acoNTii. m 2 'it^gi::*^" 

^^TJg|t®MXs M Yroi£^M:^*iiE-ri.fe46c7)MIE«^:^to. ^©MJE*l;i^ 
cJUT. ^>^il4 3(Z)i+>iiJilSm^ffiIEL. ^a)1iiIELfel$m^^:a■^"t^T»^XT 
-5^-p S TCD{iS^aiSX7"-viEii)^aP S T D^^LT$iJfJPt-i.o 
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3 5 0 CDi#tbSip&a^*i6 i. 3 h A<Tr t i. o 

p<> S^3 5 OfD^mS^temh^femM-f^ >a) *^>^:^^;h,i)o 

m t m^^-t^ ztizt^^ t\ ni s ^tmT:(D&^x^- p s t ©^is-ft^g 

ii)ii4 2X. 4 2Y(DSI^®MX. MY lzmMt)'^ts:l\(Dhm{£m\:']tmx^^<7 
3) o 

■^-<7 1 (1112) ^atST^^^pO K^3 5 0-vmi^LQ^if\'^nz ( K^^^l:^ 
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mR'^^- V P S T (D\^m.\± V -■ tf'^)$lt 4 3 Trlt)!^ tLTfe D . ^a)|+>PJj$Sm 
(ifiJ^P^SCON T(;iai;b^ni)o S^=ST^^^>Km3 5 0 -f m^TrS 

ao"UT. S=^SX7"-vP S TcD{iL®^$iJt5p-r?)o ^Lr. WP^aCONTIi. 
atST^ -< p<> h ^ 3 5 0 (Dlt£±ia2p&mi;:M-^'i) v 3 hfM S 1 ~ S 2 4 (D 
feStffg (^tl) ^^66s ^(Dh^CD^lSXT-vP ST<D{iS*^e>U— tf^)^ 
f+4 3Tr*l^^ti^Mi^rt-e(5Dv3 S^i^S 1 ~S 2 4(Z)T^-r ;>< > Nlt^g 
(IB^UW^R) -^ik^^o 3®J;dl3. U M R Y I^HBtt^tiTlN?)!! 2'lW#g% 
^ora^SX^^-vP S T©jie^flJ^^PLTt^i)CDTr. >SMffiMX, MY®!^^ 
?b^'/&tNODi:(SlSiWli;^;*tpjTr. S-a S^IilS 1~S24a)7^-Y><> htffS (IB 
^U'ltfS) ^*toi.^h*<-e^i.o 'V Kflt^S 1 ~S 2 4(;i#Biurjf^ 

p<> ST-^^^iHUr. ^Jx(i"ittr?3Bg6 1-444 2 9-^^$R (^S^I^4, 7 
8 0, 6 17) (^M^^tiTUi. J;-5(iv3 »y hfI±^S 1 ~S 2 4fD7^^-f^> 



a4S7^^^> 1-1^3 5 0(c:cJ;i>a*5P±cD7^'i' ><> V^-tf 1 (D^ 
mi^MfrUT. ^:*--:bXl^mm3 0 (mi) A^j^ L Q ^^^-riz: (K^^^l:^ 
^JT') a*SP^®a)M&mWfS^^tiit-?>3h*':-e#i)o :7*-±)Xl#tti3^3 0 



lEft UrSt^ P ±(::;m L Q -km^-t^ h h t. 2 0 ^lElij Lr* 
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^ LTs sjfsp^g c 0 N T li. mmm'^mm i o i^j; p ±\znT^mi^ 

7&7b^"e,. VI^^MCDA-^-Mt^^Si^^fe^.^P LhSfePh(Z)F0^G);^•^*LQ;5tt/ 
4) o 

^tif^mi^LQit. #fc$gW1 3 A. 1 3 B%))iSilLfefts }^E§mgP*t 7 0 rtg|3 
ICff^i^£^tLfefit$^;55tS§^^UT5W#^^i&Pl 2 A. 1 2 B J;i9a+SP±lJlftt$&^ 

ti^o m^m■^^^ 2 a. 1 2 BA^est5P±(::ffti^^tife/mLQ(±. 

^^^liiAR 1 ^^t;»feP±(7)-gp(:i. StSPct f^^^/Jv^ <a.o*si^ 
fll^AR 1 J;'9t):^tu>?^>*^l^AR 2^^m6^(-fF$i5fe1-i.o dcDhts $"J^^ 
»CONTtt. >^#:f±t$a^^« 1 0©^-fej^f^^i^A R 1 (7)Xfft:^fR] (^fi:&fp]) 
MIJIMS^tife/Wftt^^P 1 2 A. 1 2 B£D^;tx^tLJ: 19. ^S^IrII'MLT 

[p]) l^5^1jt]U7&A^P) v'X-i7MCDM°^->^%a^SPl:i^Sf^M7fe-ri»*)a)'r:feoT. 

^M7tB§l::(i. mm¥MA R 2 L QRmkB^^^. P L LTTX^ 

MCO— g|3cDy\°^->ft*^'*Si^fli^A R 1 rtlo^Si^^tis VX^MA<-X^fp| (X 
(i+X:^!^]) l::3lJSVTr^$ii)^i.cD(3|iiajLT. SIfiP A^JSfifli^A R 1 izML 

T+x^f^o (x(i-x:^fS]) (3itjt/3 " V ijsitm^i^m) x-mwj-t^o m^p 
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YX^-i^5 3 L . mR P ±(7)# V 3 S fl±^ S 1 ~ S 2 4 h - >ft 

t>:^vV ifMnmR P ±® # 3 h %M^Wcm1^^m% U T U i> h ^ (;i t> . 
WP^«C O N TliU-+f'^)m4 3 %<SoT*teXT^-vP S T®feS^it)IJJ 

iP^aC O N T(±s ^)^lf 4 3Trlf)iJj^tife**S;^^-vP S T (Z) jiS'ftf g ^ p< 
^ U M R YI;iiBtS^tLTU?.^1 'ltfg^[::S^"u-Cs SISX^-vP S TcDfem 

p s TcDfea^*^;5X7^-viEiij^gp s T D^:n^Lr$ijfspi-i.o ± 

^)Mt4 3CDit)IlJISm(;Ia■:^•l^-C. S^^X^-vP Simtm-t^iz^ 
'tf^g^^oT. JS*r®MXs MY(Dm^M^iiiiiLratj^X7^-i>-p s 

T©&« (^ib) fewp-r^fetox Kmmux, myijus^a^^ucd^iseisiwid 

Xt^-vP S T±(3;'^f#5^)^'^^^^;«t?JTit)|lJ^tl/c#v^ >y VWMS 1 ~S 2 4(75 
I \ CD <h IS K"f51 ^;^«JT:S4^ X - v P S T CD&S$iJf4P ^ ff 3 ct d Cl L r U i) 7!)^ 
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M Y ti<^m(DpfT-^itP3.-CmS.X^ - V P S T CD jiS$iJf^P mTt) tl^<kolZLX^ 

s 1 ~ s 2 4 (D^;^mmytmM^no o ^ x^tmm s o lis *s*>^sp s o 

A J; 15 /^f* L Q Ura^M P ±{Z^t^^ L a ^^Sl^-T ^ h h izms. P 6 
P ^® ® ^iWiJ^ ^ -3 cfc a (d L r t J; u o 

ZdtTs /miH]i|Xl^«2 0(±. S^^PfD/W^L QcDlnliJXd^bP^r. S^^T.-^-- 

vp s T±mizmmLr^mi^LQ'tmi\^-t^o 
mK p xfm^ x^-i^ p st ±0mw LQ^mjL tz.'\k . $ijiP^s con 

Tli. S7t}^<^®a4^P^a^^X7"-yP S TJ;^9jtm (7^>p-K) "T^ (X 
5^ >y ^ S A 6 ) o 
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p sT±izm^i^i:m^-t^^niz\t. x^^vysAMicD^mmMx. my (Dm 
mm'^(DtimRvfx^^^jys a 2-^(D»t57>7^-vP s j±(D^m^-<7 p fm. 

M F M(DfeS'l»fS©tttB^P.?,JSA^-tz >tH 4 0 0 l^lct i> BSjg:9>^CDi+)iij7fe ^•:fe^f 
■5 ;ih7&: < . SIMP ' CDV3 >y hfli^S 1 ~S 2 4 <h ^ M(D/\°^ - >ftCO*S 

"T—yP ST ±\zm^^-^ti'lk. XT^^i/^SAK SA2%*lli§LTs 

S A 3(^31*^. V3 >y h^ll^S 1 ~S 2 4(::<«LriS(te>tife7^^ ^ > S 

1 cD&MIW^g^a^MT^^ p<> 5 0^i^oT^mi-i)o ;itLi::=t>9. 
9bizm^^titc 1 ^ga)S=fSP hiwitii;:. SIIT^^^ ^ > hi^.s 5 OcDl^mS* 
&a(::^-ri)^>^3 «v h^IilS 1 ~S 2 4co{ia'l*i^K7b<*(!s6'otL§o zHlzJ^Ki. 
m^P' ±(7)^v3^y h^MS 1 ~S 2 4 h/\°^->^hAMiS^t)-ti:^tix A° 

^-X^^ >s^ARfe^fe(fe(DSipT-^ P FMs M FM©^i±Sli)'ft(i. 

jsstMM X . M Y (Dmm^^t:^mrM ur u m r y icis'it urfe < ^ ^iiii 

ct . ;W L Q ^f±t$^^ tifeSIMXT"- V P S T (Z)M'tt?g^^)^i+ 4 3 ^{^ 

simxt^-v'p s TcDi^Lmmm^miELr^o. sisx-^^-vP s t©&s»p^ 

^(DStSX5"-vP S Tlz:f^lt^tiTU^SISP^*fJS^<M7teMS-r^3.hA^" 
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5N-#tti^j;&i;i:. jmLQA^ttteP m^Kx^-iy) izm^-tt)t)^mt-t^o M 
m^izitms. p mmtmi^ l QtcDmrn^. wizMm^iMmK p l q ci 

j^M^^x ^|^(^ffi^^ii^ni>^S^mTfe^S*MPa®cDjW*L Ql^l^^ri- 
P S T ® feSiiJ^P ( ^ia^ilE ) ^Jf lil^T d 3 h ^ < i. o 

LfeTb^o-c, jsstsMx. MY(Dmmmm^%mir^ii^{zmKx'r--yp s 
T ±\zu^^ti^mmm(Dmi^LQizMf^m^^tK m^^Ettmrn^^ 
^^m^M^(DmR p mm(Dmw l q izMt^mmn t isisiwi— t? & ^ j: d 

o rs^^x 7" - V p s T (Diiimmm atLmmiE) ^ ^»(^tT -3 c ^ ^^j^'t? ^ o 

t^is±7^(DmiMmmiz^i^-cit. mzm^-^^^m&p^&u^^-^^p s t 

M-r i. m^n t'^mmizm^ ^u^m^p (Dmmt mm l; ^ ^ - (D&m^mRx 

s Ti;i«-t±-c. ;SraMX, M Y(Z)MM'ft$E^i+)liJ^^^a(c:urt J; 
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7& . j^itMM X . M Y (Dmmm^^nvMi- i> h ^ iz.mKX5=- - v p s t ±iz 

7^ - 5>" P S T CD^$i!)3tJg-^>^#: L Q CDM^ . /W* L Q (D^jiBtfe^^ «9 CDfSl^is 

7" - P S T ±(3 fcMt L Q CD)^)ft^Ii^ A R 2 (Dfe«(^SS i: T . JSlt® M X . 

M Y(Dm^S?!)«^S!]-r§"5Tfgtt*^fei.o ^Jx.(**lll1 2 (a) J:d(3s 

L QCDmm^WmCDiiLmtm-^A R2a. AR2bs AR2 cX'7jk^Ji:3lZX^-^ 

i^izmLT^it-t^L^. mi 2 (b) [z^i-cbdcis mx.{tR%mMX(DmM 
t^^^fe^o mmiz. m&^^-sy-p s J ±iz^ If ^mm$wm A r 2(D&s(iij^vL; 

7.^-S/"P S TCDfeM^ST^b-tiTs St^X7"-vP S T±(ZfcMti)Htf*L Q(Z) 
/^?5:fI±^A R 2®feSI::^vri^J^i)1>«i^(D'ltfS^mifelH]I^^^^^^ ^Ur. 
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P S T ©{ig$iJf4P J; 19 mmmz'lT 3 3 h A^Tr ^ o 

XT-vP s T^X$i^fn] (fei>u|±YI*;^fR]) Id^ib^-tt. *4SX7^-vPS 

4 2 X. 4 2 Y^f^ofcSt^X^-S;-p S TCD^^$ii)t5iai^t)feorat5X7^- 

iim^ptcDiiim^^b-^^'if^j^otiim^izit. ^(DmM'mmzm':3i\x-^x^ 
m.cDm^mm:o::>m^Mxfm^W)mt. mx.\tmmw'^ 0-1 6309 

igip 1 0 - 2 1 4 7 8 3 6, 341, 007. 6, 400, 4 

41s 6, 5 4 9, 2 6 9:^U^'6, 5 9 0 , 6 3 4 ) . 2 0 0 0 - 5 0 5 9 5 
8-^ (Mm^m'^t^S , 9 6 9, 4 4 1 ) fei)U[i^|lli|ti^6 , 2 0 8, 4 0 7 

Ell Sfi^^^-Y >x-7"-v§ys^^m(D-f?ij:&^1-||!ti§l«;^ia'efe?,o mi 3(3 

^■r^v-oMSTt^sEx 2(i. s^^p^iiit-Ti-ais^x^byp H 1 ^^L. * 
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m p ^m^-t^mKyfsjuy p h 2 s^saIn^u^" p h 2 izm^ p ur 

^l!]Rrl^fe^2S^S:^7^-^"PST2h^^LTUi.o mi s ll2a^^X7"-v 
P S T K P S T 21*. #tjfi(7j^_X 5 4±^^h'etli^iL{Z^m'^m-^^^o 

m^ . m2SteX7^-s;^p s t K p s t 2\t^h^ti±mLt=.mmmPM}imm. 

&mm^ 3 0 0 ^PS^A^ iz >-tf 4 0 0 s ^PBlftlHliJ-tz 5 0 0 75; il-(Z)4z >-y- 

s T 2) \zu^^titomKP(DMm^n'^^m^^—>3>sT 1 ii. ^si^^^ 

mP L^f/tx. ftecDS^MX^-vP S T 2 (PST1) izm^^ sterns. P(D 
ffiTfefeff a^TtX^-S/a > S T 2 i:^fji^-ru?)o M7t7.7^-v3 > S T 2 13 
(i**5T^-r ^ > h^3 5 0^P^t^T. El 1 (Diy^TI^ (Z^ ^-tiX^ih^S 0 

^^t?) t^±-cmm^tixi^:ho sfcx i+)iiu-7^-v3 >s T 1 izit. mmT^ 

h^S 5 0. *SitgP3 0 AZi.t>'S7feSP3 0 B^^-ri.:7;?f--;bX^tiim3 
OA^^tm^tLTU^o 

^-5>3 >s T 2(;ifci>Tm2S*5X7^-s;p s T 2 ±(DmKP (Dm%ii!m^[z^ 

BmUT-->3>ST 1 ClJJUTs ^1 St^X7^-S/"P S T 1 ±(DmS.P(D^m: 

-vP S T 2miMUy'-->3 >S T 1 lilf^iiL. ^tihM^f LT^ 1 S^SXt^ 
-S^-P S T 1 i3m^:^T-iy3 >S T 2(3f^li)Us 2 SI^SXt^- v P S 

T 2izisi\T:M-fmRzf^i^mmmft3H. mK:^y^--yp s t i ±(DmRP 
izn L xmytmmmTt) i. o 

3 0 dck^S^^ P^®a)Mfea'W$g©it)IJJx ;^t/"a*5T^ -f ;><> h 
^3 5 0(z:J;i>S^SP±(Z)T^'1' ^ > hT-^ 1 MZf^m^m^ 0 0±CDaipT 
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m%:^^-->3 >s T 2 iz^i^-cmmm^iiBMmfh^-ci^^m^. m^ ats:^ 

s T 1 ±(DateP(::MLTit)|ijX5"-v3 >s T 1 lz-Bi^-rmRT^-( 
y>K^350. 7 pd- -:b X^mm 3 0 . ;S.t/**g|3>|vt 3 0 0 ^ffl UTltil'Ma 
/^)^'^ft)tLi)o ^LT. l+)|iMaA^^Tt-^^. ^1 S«X5^-vP S T 1 
a^;SX^-S^"P S T 2 h(D^t^ft^A<fT/btL. [11 3(;r^-rJ;a(i:s ^ 1 StSX 
^-vP S T 1 £DSipgP4;t3 0 Oh^Si^Tt^mP Lh;^3^'^fRl1-i)J:o([:. ^1 S 
tSXT" — V P S T 1 (D&S>^toA^^:ni.o ^KDitmn. $iJtP^SC O N TliJti* 

L QcDfitm^iai^L. ^^f^^^^p L ^aipgp;j=^3 0 0 tom^mwLQumf:: 

Ls ^t-f^L Q:&:f^Ufey'X^7^-1' ^ > K^3 6 0 Izicki) x'X1^7Mh»*SX7^- 
vP S T 1 ±CDa2p^-^ h©{iLSM{^a)={tai;^l/M7teMa>fe^Tdo Iti'J 
X7"-S>3 > S T 1 T:g^[::*tobti/c#v3 KflilfeS 1~S24CD7'^'<><> 

K'f*$gf^a^SP*t3 0 OCD&m^-"^ P FM^a^h Ur^toe>tiTfc«9 (IB'IS 

^tir*3i9) s m^:^T-->3>s7 2izisi\T:mmm^tmn^n^miat. 

^m^U3 0 OODtt^y'-^ P FM(;I^vrLl:F/f:^COfiSI8#TrJi5;*^;t^Tt^i)S 

cD&»>*(fe^<^tii.ctd(^^1 a^^X7^-vP S T 1 (D^$§WmM^H^o -tt^ 
t>^. t+)IJJX7^-f>3 >S T 1 -eSti^e^tife^va ^y hfli^S 1 ~S 2 4CDT^ 
h'WfSliv S^^y'-'i? P FM. MFMfefflura^X7^-->3 >S T 2 

(DmmmAr 2 x. 4 2 ycdj^mmx. m Y^ti^'ticDm^wiB^#x7"-v=s 
t^ra=t^gx^-vp s T 1 ( p s T 2 ) (D\im.%m^m%nmzn z. iit'^'d ^ ^ o 
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■tts:iDt>. il7feX^-v3 >S T 2lZtSl^-C. mKXy^-iy'P S T 1 (P S T 
2 ) L Q mm'^^tlTl^^ Oji^^ h m^l3fcH^T{*^ T)$H- 4 3 Trl+)IiJ 

;^ H fe&S'lt^ h p< ^ 'J M R Y l^lBti U r fe i) ^ 1 t*$S t l-So" I n T^tSX - 
->"PST1 (P ST 2) (Ditim^mmL. mR7.T-zy'P ST ^ (PST2)± 
izm^it L Q tMM^ ^ tir U 7& U K ^ -Y J|;^*J(:: U T . ^)^H- 4 3 -ei+)lJj -^Htc: 

feS'ft#Rh^^u M R Y(z:iBtiL-cfe§m2'tffgh(c:SoiNra^s;^7"-vP s 

Ti (PST2) (DiiLm^mM-t^z.iit)^ir^. m^it(>^-rti(Dx^--> 3 >{z 

fcU-r^,JSStS(Dm^*<7&UCDhlSSIlll:miT:S!^SX5"-vP S T 1 (P S T 
2) (7)&S»P^=fTd 3^*^-e§i>o UfeA^oTs lt)|iJX7"-v3 >S T 1 [^fc^ 
tN-CK^>rm^T-a*5:^7^-5>"PST 1 (PST2) :fe^|j!)L75:*^e>lt)iij^tife 

3>sT 2{z^i\-co:iL^i/ ^mm-^iiLmmmt)^ft)ti^mK^'r-iyp s t i 
(p s T 2) ±cD&mpmmJ^<m^-t^zt.i3^-u^^o 

< . 4tl3 2 000-1 6450 4-^lzm^^^Hi:i^^J:'D\Z^ mRP^U^^ 

ir^x^-iy}i^ m^m (Dgi3;t^^Hz >v-^mm u fe>ijj:^x 5^ - >>■ h feST^ 

S'lt$Sfelt)IJJi-^fe(tocD.Sit®MX, M YcD|£^'ft$R(::ouTi!i-^TUi):(]^ 
^2001-51 0577 -^^^g. ilt^ 2001-51 3267 ^m^. ^VflZ 
000-32340 4-^(::M7F^tlTUi> ctaiCls StgX7^-yP S T(D 
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s^^x^-^-p s T(Dj^^:af|Jap^^f a eta CI lti^^^k ^^MhmcDmmomM 
mmzm^ 3 h :^ < X mK:^ 7" - ^ p s t (D^m%\\M'\^^^ . k ■i' h -t? x 

m^lt. o^mW■^ 0-7 0 0 e 5^l;Ir?f17J^^tlrl^^J;•5l^:. ^-X5 4©^ff$ 
75: ^(3 ct o i: ^ StS^ 7^ - P S T (D Z ^fp]® ^fe'lff^g^ s K ^ -Y ^« 



^/c. - 1 5 3 5 1 9-^(ikm^m^^tixi^^<k^{z. zx^^-^ys 
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9 3 nm) ^fflUfeJ^-^s Pi-eii 1 /n . 1-^;bt.i^1 3 4 
nm^jSl::^I)^«<b^m:;^U^ftJSA^"f#e>tii>o Mi's ffw-^J^J^Ii^^^l^fClib 

7 K^:7.^^#I3¥6 - 1 8 8 1 6 9-^^>$g(3|f1^j^^tiTUi, >A°^ 
m%^?kP L^f^oT. M:^^'f > • 7^> K ■ X-<-^M°^-> m^\t2 5 
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LcDr?€nifeN AA^O. 9 — 1. 3(Z)cfc^(3:;*^^^^^^Trt.l*t^^5?^t'l±l^^^#^^ 

S=lSP±(;iS7fe-r^ J^oT^^^s Wire G r i d^miZ^ V Pim^m^^ (T 
M^3fe)5!t^) t^SU^m^ (JE^t^m^) J;»9=fe>»^#<7&:^Rrtgtt*,fe^^^. 

P L^f^oTs 2 5 nrnct <9^^U^-r > • 7> K ■ A'-J' - >fe»^S P 

^P LODMPifeN AA^O. 9 — 1. 3(D=fc•5(:l:;*^#L^^•a■T•t.i^^^^WI±tl^^# 

0^ ( Sis^MB^) yclt-ZrTfc < , 4#I3^6 - 5 3 1 2 0-^ilj$Rl3ifl^^tiTU^ J; 

aci. LfeHc7)*g$^ (Ml) -^i^izm^Myt-t^im^mmy^^nxM 

4 >A-^ — >;b^>i^t-ri)^'a-i^(i. 15] i: < i|^r?s^ 6 - 5312 o-^^^fsinf^TF;^ 

3 0DU>XI3J; D^^i^T^^mP LcD^^#t±. f?y:^M^ (if®iJ3?^s □ VijX^ 
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mzt^^-t^ti^wt^^^tK z(D%^mi'^^mti:mfw-m^Rt:-t^:ibi\z^y) . 

u>xizt\:-<-c^m^\iSh(D^x \^m&<. E.'z^^mzw^^mm^^K-t^zt 

X ^ix <9 ;fes|;*t^-e L Q >tfer ItJ^^-^ fe o T ^ cl; u o 

)bN\ m^^arjiii 2004/01 91 2 8^(::r?s^^tiriNi.j;ai3. 
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}E&) ^mi^^z^t^^m-^-^^o zcDm^'brnmin^imtmi^^m^LQcDmi^iz 

B^^SE X h U-Cli. y'X^Mii^SP hfejWl^^ij!)bTy'X<>M(DA°^- 
y/^^^)^!-^) (D\mz^ T;^>7MhatSP hfeP^±Lfc^;^«JTr■^X^MCDA°^- 
>^-^S®3feUs St-5P^JIi;^X5^»v^^$l!j^-t^^XT^'i/a • K ■ U h 

t5P±T6!>7&r < ht. 2'D(DJ'^^-y^^mmzm^-ri&w-t^X7^^i^y ■ T> 
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mw^mhii^mmm^mmcDm^^xfm^mmt. m^\mmw■e-^ 24 8 

7 3-^i2jfEs #r^^1 0 — 3 0 3 1 1 4-^5;^$g. ^gittl^^S, 8 2 5, 04 3 

^ o 

*6cD^)$3t^m^^^b. ^)^a^s*s-t(-ff^i5£^^ ci^iCcfco-cat^^ffi^t- 
ST^tus fei.uttB7fe'+'(3S^SP^®a)MfeS'lfffEfe^t±i1-i)7:d--±ix • U-^ 
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tuilicD^^yb- h^^MiM^J^^mi 0(i:f**#^-i±T*; J;Uo zcDm^lz^i^B 
(Dffi^^fi-^s ^Bi^^^-^^v K\ tl-^m^ (CCD) fe^U(±U^>7jl.X(ix'X 



feor*,J;Uo X5^-i>-t3U-7'^-<5'^fflt^fe^J^i. ^gJttfFS, 6 2 3, 8 

5 3;^i;^5, 5 2 8, 1 1 aizm^^^ti'c^'o . ^ti^-ti*iiiP^t±iii-efi:^Sfe 

^:&ZL-«y hhS^-^i-^y S hCDUt'tl;6^— :^feX7^-vP S T. MS Tl^t^ 

mimzmi-hit<ki^o 

i3(Dm^i5mt. m^\t. ^mm^s, 528, 1 1 s cmws - 1 e e 4 7 



58 



wo 2005/076325 



PCT/JP2005/001993 



^ticDmi^i^mt. m^it. ^mm^m5,8 74,820 (4#i3¥8-3 302 



59 



wo 2005/076325 



PCT/JP2005/001993 



60 



wo 2005/076325 



PCT/JP2005/001993 



ATrtfiliJ^tifeligW^ghHuiH^ 1 mmtlZ&-::Si\T:mBmmi^(DiiLm^mm 
ii)IJj ^ tifefeSW^g .h mliBm 2 -rtfg h I^Sii^- ur tuiBf$S!)f*(D{ifife$ijap-r i) f ij 

iP^afe«x.i)if 2 (iiiBiiiCDn^^Mo 

5 . mt^mmmmi^. mmmR^m%-t^ t^iz^ BuiB^)Wi>x^AT:i+)iij 
^^t^i^LmmmtmMBmvmmt:lz&':5^^l:mm$W]i^cDi^Lm:^mmL. mtm 

m t m^m 2 -itf r ^ cr^o- u r BuiB^iAi^fDfes ^ ^y^p-r i. is^ii 3 (^iBDtO)® 
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So 

1 0 . tuiB^ 1 mmit. tuiBm 2 Kmm(Dmm'mnt. lt. tuiBm 1 :&fpi(Dit 

BtriB^i 'tffSfi. BuiBm 1 ;^*t®a)i^^'r»$B;^t/"tuiBm2;^tt®©MM 
5ttil 1 CilBttfDffi^gSo 

*^Ls BuiB^i wfBfi. tuiB^ 1 mmtmid.m2^%mt(D^^&wM'mm 
^^mn^m 1 diBiiCOBTfe^So 
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